Advances in Clinical Medicine IfifRE 2588, 2025, 15(2), 1989-1995 Hans X
Published Online February 2025 in Hans. https://www.hanspub.org/journal/acm
https://doi.org/10.12677/acm.2025.152561

A MABIRE A FERMAMELESIERS
AR

% F, B N
KGR} M 5 b MBS B, B

Wk H . 2025414280 FHEM: 20254F2H21H; & A HI: 202542 H28H

HE

BRI 5 AL 4R S E (MAS) 2 —Fh 4k R T~ XU S BE 5 F) MRk L 448 F A 4k ECL 2 L4 i 389 0 0 (HLH), B —
FERK. fERAMREEIOEERR. ERERELSSERNRNERERAERERR. KBEUR
FRRIBRRIB R, SRS I 45 R B /8 LA RSB R, AR H W= A EAR. Bk
BHMENE KT LSRR EES EDFER R HERTT R (sJIA) BN R #F /R G (AOSD)
B4 HE LR SRR R R B R, 5 H ARSI EE N RAMATRE B E KA BRI
LGEMEHAT TIRE. ERARBENESIERERSR, HREXNE, FREBIERIGTRL, 7TRERTHE
HEMARER, el ERR D B E LR S AEHHAT S B8+ U E . A 30EE K R Pubmed
B, NAREMATERESIH ERARELSE SRR SRS —50E

XK ia

RARARAE, ERARBELEEE, Kutls, BHER, BT

Advances in the Diagnosis and Treatment
of Systemic Lupus Erythematosus
Complicated with Macrophage

Activation Syndrome

Lei Gong, Lin Tang"

Department of Rheumatology and Immunology, The Second Affiliated Hospital of Chongging Medical
University, Chongging

Received: Jan. 28™, 2025; accepted: Feb. 21%, 2025; published: Feb. 28", 2025

IR

CEG| M IR, EHh. REVELRIVE S I B IS (SR AR R ISIR R D). IRRER S HERE, 2025, 15(2): 1989-
1995. DOI: 10.12677/acm.2025.152561


https://www.hanspub.org/journal/acm
https://doi.org/10.12677/acm.2025.152561
https://doi.org/10.12677/acm.2025.152561
https://www.hanspub.org/

SR, JHHE

Abstract

Macrophage activation syndrome (MAS), a hemophagocytic lymphohistiocytosis (HLH) secondary
to rheumatic immune disease, is a rare, life-threatening hyperinflammatory disease. Typical clini-
cal symptoms of macrophage activation syndrome include persistent high fever, rash, and enlarge-
ment of the liver and spleen, and laboratory tests show a decrease in the number of blood cells in
the patient, with high triglycerides or low fibrinogen, ferritinemia, and elevated aminotransferase
levels. The incidence of macrophage activation syndrome is high in systemic juvenile idiopathic ar-
thritis (sJIA) and adult-onset Still’s disease (AOSD), but more and more scholars have reported the
occurrence of macrophage activation syndrome in patients with systemic lupus erythematosus.
Macrophage activation syndrome is complex and progresses dangerously, and if it is misdiagnosed
or delayed, it may cause irreversible adverse results, so it is necessary to identify and treat macro-
phage activation syndrome early. This article reviews the progress in the diagnosis and treatment
of systemic lupus erythematosus complicated with macrophage activation syndrome by searching
the Pubmed database.
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1. 518

IV I 40 A bk 2L 26 4 4T 398 22 i (HILH) 2 16 % 26 i 10 28 Bk o B O B F 5T 1 1 350 40 i R
TR I, 7E 1939 AEME 1 YR, JEAE 2 J5 1B i S5 Fh 23 (1) J5 & VAN 4k R M HLH, Joh 5% HLH
O, L [ s RGO, W R AR B e R S R B S8, B LR R, (B
FERFDAE R AR BB [L]: kR HLH AT BLZERR YL, iR RGeS fu & TR 25 F s B2] 3]
Ak KT RS R ) HLH B FR N ELVE 2N P yEAb 22 S HE(MAS) . 15 & MAS 1 XS e 5 7500 £ Fih 2 #E
Ak B G LT BRI & 3 B W N 5 Ak 4 S A 12 Va0 R — 453k .

2. SLE &3 MAS BRITIRYF

RO LT BUIRS o v R A AT M A 25 A S B R R AN A, RR H AT 1% R IR/
BRI A Z ARG . SRS, SLE HEH MAS B R 41N 0.9%~4.6% [4], {HH A kL
(¥ 5 RS ME LT BRI TS 5 B R AR I BV S5 AL 4 HEE AT TR0, 5 SLE AHS510 MAS AT RE L LA
RIVAR B F 3 W, H T SLE #1(f) MAS AT REFEEN IR MR 784y, FTLL SLE & 9F MAS 1952 bR K S8 1]
BEBEATG A -

3. SLE &3 MAS & HHE

H AT R G2 ORIE B3 R A B R A0 s A 25 S A R B 10 AN B, (E T e B R Dy 4 B i B %
iE S BER AN B2 e B B RS [5] o IEH I O T 4 B MR AN M RS 51 e B VR AL O B VRN A T 40
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VAT, MR O S AR . (RSN T, LR IL-6 KA, RIS NK A0 Vi A )
i, CRNIIREN B TT 2 S EU I RGERE B B ORI, NK ZHAT CD8+T I B4 JE s SRS 1
0 L3 1 M (APC) AT e 22 Ak W 2 A 40 DR 006 RS 037540 AL 7 I K 2 Wi L
M TSR A B T R . LRI T, ERIRSED T (TNF). FALR(FN)- RV 2 (41
M Z, G IL-1. 1L-18 #5 il 2 A C[6]-[8] -

4. SLE &3 MAS BlEFR RN

SLE REHZHE ARG RINE F GBI, WREINAAGRERRE, 2RO, KZ)
R IR —, BRI LA E B B, MM ARG Bl O RS MRS TR % R
[91. MAS AT A& 4 SV L O, B R IR R R IUH N Fr st rp s Il xRS RGNS AE,
BB RR JE I 2. AR B AT WA B B . PR OR. WREEEEM K. Bbdh, B2 B8 W] D
BE. Dy WM SRUFORM . IR SR S5 A e A AR IR K B D RE R B B R AT 1 R A /IR
BT B A MRS o AR S0 PRI IR, SRE MR . SR MR EAE SN R A
T RAEI T E MAS IR 5 GL. T SLE Al MAS ¥l MUK i, 85T s R aiEiReE, I
IRFHL L MAS W BERN SLE, PAZE T RAEAE SLE B35 N MAS A I LA R W, #5112 BUE 1R IGTT
AL, AT REE RRTCVETR (Bl AN R 45

5.SLE &3 MAS RiEEIR &

SLE B — e A 2 v] WAL TR Th . /RO . B> SEIm . kB b
JREA FFShREA4. WUEFT & RFMA. B SA D R R 5%, BRibz shnla X DNA T+,
Pt Sm Pk, 1 SSA Pk, P SSB Hifk. HUBENEPIAARSERIPE[10]. 2 SLE -G BNt 2 H B 40
AL /NR R B, TR PR AN AR SE I3 B o538 ot B 48 501 MAS [IAEAE . H4 MAS KAERT, B i
TEH AR E A 2T R, Carl Allen 8 AHRGE, BB /K P IE 10,000 pg/L Xk ifiL 4H M54 E 1 B
JERYE Y 90%, 5 SEME N 96% [11]. BFIEF LS AT S . =8 E . asThe. AR
ST, AT AT CD25 Rl ) BT AR AT RS I E sCD25 KT I L E T . BEE RS IR
MAS F83# Al Kl B 4F 485 A IR T . MAS S5 FE b B G20 3510 175 R 280 DR RG22 v m A 0 281
55 TNF-a. IFN-y 7E A Y2 A4 500 IL-1. IL-18. IL-6. IL-10 284 Tk KT . AT E 8615 G
o Rtk R A | S G R R I R A B A I 4E I R, (B AR MAS B85 i v B R AR A 3 e s
MEWE M IR A K AE12]. X FAHMERIN MAS £, MREEIR SR AG (MR ELE H AR 2 R S5k
AR AL T A AFUS 50038 A EER KM I KM LRI, #5 3 vA h
BRI [13]. BbAh, RONARAE A HLH B Rl 3 5 8 JE N, 8O H AT HLH AT B
SPRAT, (HN T RE AR SRS, PR R

6. SLE &3 MAS B Eir &

H BI 75 SLE & 3F MAS [REE 12 WibntE, 5 B MAS 2 bt HLH-2004.HLH-2009 A2 HScore,
AR 2016 4F H EULAR/ACR/PRINTO #I5E  SIA-MAS 2 WibRHEFR 2019 4EH %2 [ MS 1¥F45 1] LLT- LA
%/%7—%0
6.1. HLH-2004 it

1991 FAL MY K IIERE T HLH FIi2WiisRs, £0d 2004 51T, AT 8 A~ HLH MH<bx
M, WREULT 8 Wisibriedh &/ 5 WA LIS HLH: O gk, @ Bk, @ s Eifh =
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Atk R D NME RIS M EE <90 g/l (M T 4 B )L E R <100 g/L), [/
¥ <100 x 1091, HPERI4EMIAERHE < 1.0 x 109/L; @ =Bt H o AE (25 B =Bk H il > 3.0 mmol/L
8 265 mg/dl)) FI/EARET 4 5 (A JFUE(SF4E R AR < 1.5 g/lL); 6 - ol B i ol bk £ 45 o fr 05 i 290 i 135
ZAHTC G IR IR ;. ©IMEEE A > 500 ug/l; @ KB NK Zif st M AT s AR -2 %2
&7KF >2400 U/mI[14] [15]. BRUbZ4b, 2r F2WiRF& HLH WATi2 0. HLH-2004 it AL 251 NK 41
L JE AN sCD25 Kl ok 22 Bl R R A= R AR 53R . Bbah, s s kI HLH FFR 1), X
F MAS 53511 5 12 W R GURPEIS K, ™ #45 F] HLH-2004 Frifk a] i 2 5E R W8G2 LR B (2 i .

6.2. HLH-2009 i&Witr

£ 2009 A 240 2 o0t FIR S WbRHEREAT 1 IE BEAE G, HLH-2009 2 bR . O W gn it
IRELZH S0 g 22 El X I B B AR £E A AE(XLP) 1 3 T2 Wi @ BlE KRR I 22 /0 75 & LA R DU 00 1)
S ORI AN (B RD) B, BFR; SR ER A FEE DA R —: W
HHARAVERT . sIL-2R M. MEZRE A &, NK 4HTh R = s A 8, HABMEIE HLH 2 Wibr i &=
H = AR MU . ARAF4E B A R e . (RN MAE[16] [17].

6.3. MXIN4RARLRES AEISHTIES HScore

2014 4 Laurence Fardet % AJF R 7 — B MBbr#E, FRAN HScore [18], FH T+ SV ifl 40 B &5 & 1iE 1)
CWIEr, I RS 9 ANE LA IIR . AV gz A . © K SR ek vE oy 18 (2
R ) S 28 U0 1) A R g N 20 2 P 5 5 PH 2 BB E 2 52 K A e e kR 7)) s @ 38.4°C I 39.4°C 2 MK
PPN 33 45 KT 394 CHIRIATGEN 49 455 @ BRI KRB KV R 23 45, HFMOR BB Py 38
oy @ PARE R AN IE R 24 4y, =AM R 400980 0P 34 43 © BB A7E 2000~6000 ng/ml
Z[WVFHR 35 47, BEH >6000ng/ml B4 60 435 © Hil —=EE/E 1.5~4 mmol/L 2[RIV 44 43, H il
=J& >4 mmol/L N 1FR 64 53 @D £F4EE AR <2.59/L ¥F4 30 73 IMiE R A AR AL 2l > 30
UL ¥ERN 19 935 @ E8EF YA Bl R vF-A 35 4. Hscore #iE S AT RAFHISHTTE, 4k
Wi T B3 HLH (2B, Re 5l 278 COVID-19 K47 #ila . 5 HLH-2004 F1 HLH-2009 # Lk, HScore
BA R NK 4 F0 sCD25 Krll gy N2 Wiiais, 90 T S ffilis Wibn it . £504F, HScore Ilf FHH A
169, #UKEN 93%, HFF1EH 86% [19].

7. SLE &3 MAS HI;&FT
7.1 —gRiaTT—RER MR

HET MBS E S GIT 7%, T SLE &3F MAS HVAIT A % T HLH & HoAth RO S 28 505 & 9T
MAS [FVRIT 25 . ST MAS B—2I697 77 %8 £ 22 RG0S0 L iR 5 2 T R 8 e i v6 97 (15~30
mg/(kg-d), #F4E 3~5 H)o X T RRAKMEEE, M &P XME RGN, NIk, 2RI
TIRCHAREE 32 5 o 1k L BE R [20]. AAI3R A RTDMENECEBE B TR 16T B i Bhia T ik e, b
Bt A A 5 S ] o IR T R PR A IR U T e R SR R AR R A AR NI & YR YT . TE Pierre-Edouard
Gavand &5 A\ X} 89 5l SLE RN 3 103 ¥k MAS KAEIIBEFTH, A KL =73 2 Z1F)93 1] 5 FH 25 [l
SRR o /D53 R DRI G 1 B P 17 A2 PR I e SR B IR AR — ZRIR T [21] o B T BB R
WIEAE . MRS, X TREfEER RS, @ nT T LU 2R B A AP ER & R T

7.2. ZERTT—E I
BEEAEHIFI L, MAS BRI A TRTaEs, BN FEEmyT . 18 MAS IS5 AL R
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T E-y (IFN-p) i &4 AT 8U% M, Fabrizio De Benedetti %5 A%} emapalumab 577 ELWEZH 5 1k 457
BT RN 2 4 VE AT T WFFE, IEW IFN-y & MAS fIE BIREIR % . emapalumab F F TS 8 75
B2 ST BRI TT R 1) MAS G2, (B 7R 16T I R Hh 75 v 2 e O s B e, 02 B0 MO B [22] -

F anakinra PHWT (408 ZR-1 (IL-1) 2R 7] 4 20677 MAS. anakinra & —Fp#E4H 1L-1 244 H7),
P S T R T T S AT 1 2R VR T R A B A SR S A S A RT, DR I BB B B e R B R K
MR, FLi bk 2a 24 0] DA% 3k M 57 B[ 23] [24] . anakinra #iA A — e 4. B, 2k BiF HE
BERUFIETT T 58, R IR L S /ISR E . R R 7K iy 4028 T e i A 1 A o A 5 P A o B 3t A
4b[25]. H Rt VS sh M RGP BEIIE 51 A 1 EL WG4 A TE Ak 45 A AE 13 ) anakinra flIhi6 T FIFRIE[26] -

FEER B — M NIEL BT A 4 32-6 2 AR s fE PR, X T RV TT DORIE R A E: (|
HITCVE SIS IP fR 1Y) AOSD £ ILD ™ 5451, TEUEH MAS 1775 J5 {f FHFCER R piinyT sk 18 7 Ul
BV TT BN 27], A B T 5 MR T IS 9 sIA-MAS 8535 1 FHFEBR B0 16 77 $AIE BH 22 4 %4 28],
{H—LLR 7R B, MAS W] BEE 2 FEER L PTIRIT I s-JIAJAOSD 38 R A, NG I RE R IGIT AL
MAS [29].

IL-18 AR E A — oA 300 IFN-y 555, Hygtisd s ). RFFEER IL-18 g5A HA(IL-
18BP)K-Fffif, 1L-18 Uit & AE 77 & MAS F— MRk, IXFEI IL-18/IL-18BP ~F-#77F EWs 4 B ik b 22 &1k
(MAS) AT REZRI[30]. HAZ, BRI, HAETERZET IL-18BP 7£ MAS TGy 7 U I IR KRB 7T o

Ruxolitinib & —Ff 1 ik JAKL A1 JAK2 #1575, Asra Ahmed 25 A %F ruxolitinib 7 2 %2 P4 4 1 2 ff 24 bk
ELZH R4 B 386 A RE BN HR RS T R e A VEREAT T RTRE AR 78, RINFTA H252 77 ZIRTT I 5 & BE1EIRYT
Ji 4 ek RE AT 2 TR R, W SR BE R AN A DG S B R U TR, IR S R T AR P
{1 52 Jo S [ B4 24 A H B [31] o Ji In Jung 55 A IR T — 41 SLE & IR A ML A A B, B8 R
L VA, 3 ruxolitinib VAIT R BEE A R G R I R IFNSLIE 5 0 R 00, B R
sEARIIRE, HEARMRERNER32]. XRIFFHW JAK-STAT @7 RE£&I697 SLE &9F MAS K7
TEVRIT 5N . HATCAA 2 BB S #A 7 Ruxolitinib (224 MR 2k, (548 F i 75 B0 2k e
MR A, e S At HRUS %6 [33]

7.3. ITE

B 7 BT Ak, WA RS IHERRIT . X T A IR R, T AR S R, e
R R I R RS HUAERIGYT, sehh, DR R ENL AT, U BT T 2 A T
PRI T HE FRA A 5 B Al R [5]. WPRESCRAEIR ST Hab ATT D, ARSI, V67 H A

8. SLE &3 MAS iFifs

MAS 7 SLE [)—Fh=F WL fé J2 A i B B2 REPE 5, Pierre-Edouard Gavand 55 A\ A A BE il
FERERAN HLH BTG, EMAIRBEFEF, SLE &3F MAS B SRS RIF, SET-%K 5%, K
TARNE HLH (1 419%50 -2k, AXTRUK[21]. UG A R ES, #HE KGRI MM/ 18 H i
TN TG R ZE[34] [35] 0 U AR SR B AU T ZRAIC T DR 205 P g 0 4 5 550 1f 40 L P 90 ECL 2H 23 40 3 %2
hE A HISETR, (B 5EA MAS ARG EF ML, 46k TAVER MAS B30T % 5[36]

9. g5

g5 BRIk, RGUELLPEAE & B A RS H 5 S AL 0 B R ] BERAL . H AT JC SLE & 9F MAS
(IR E B2 W br e, (B IR0 MAS (105 28 R B D 16 A R R R A R0 1%, I EL s ARG B o 1 1k
FEEIERIBTT T3, AEWHIRI RN T SLE-MAS B8 KU il e 5 FIA Bk . AREHRTFAE—Le /IR, 1
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WA RIZEIHIGIETT MAS BIWTTE i 2 H08 7 IR T/ NIUBRE A R B0 1 4l AROR 75 23— 20 KR Y
IR VAT FEK ) B - e A= 0 1 SR E MAS o BT RORI 22 4, DA 5 J 3 U DR FRAIC MAS 00 FRA5E
T,
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